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(57) v^m 

-^9Lm-X. t FGMSMcT^G^-^' ■;/ F(Dite^(C*5tt^itfe^^{kT$.oT> 2 CD 8 2 
5'f4tC*3tj-'5vFv>(D^i>{C=l;«.aj^4Dd;C//Sfcti#^2(Dl 4 2 g^ifC^Stt-g) -> F ^><^^^ > 



>{'=t'5M^T-fe'5jie^^{k©. Gm&mm^^±izmm-r^^m^^(D^j7.i7^mm-r^rcib(D^mo 
m^. #ffi^3^, Ty^a-Aitmmmit^. ft.mj^(DKm^mi^izm^<nmmmhL<m^sk'^^m. 

2 bmz^n^l^hi^>(D^^y\Z^^m^ii^XS/^fz\t{^m2(Dl a 2 9<4lc::fett-5>'l->'>«5^5 

mim 6 ] %^m(DGW:Bmm^^±\zmm-t^mm^^&-t^ 'jx^^mmr^rzi^<D:UitiT:$>-ox. 
[if3}<JS7] 2mmmm^^^-t^^)7.^^wm-t^tzib\z. i rs litfg^ (3 9 3 1 a^m^* ; g i 

y971Arg), IRS 2iHS^, P I 3+:^— ifCDp 8 5 7 )Vy TmB^':f =i.~y h^n— F-T^ite 
^ ( 1 0 2 0 G->A ;nF>326Met->ILe), ^-^5^ 3Z FU:^U >f'^»)ttS^^*:<£n— 
-Site^ (T r p 64Ar g). '^-^S' 2 - T F U-:^ U >ft»jttS^f*^=i- F-T-Safe^ (ZL^-C^iKfl^ 
Ar g 1 6G 1 y^S^*3<k^^G 1 n 2 7G 1 u^M^). ffijga^H^TJl/^ r ^3- F-r«>jte^, *3 

[M5RJS8] jgM*3<tOTjSl5S^!^5£-r-5'J7.i7$:fFfiE-r-5fc«e)fC, I R S 1 jfifeT ( 3 9 3 1 A^M 
#:;Gly971Arg), '^^-^^ 3 7 F 1/:^ >J >f^WlttS§#:^H- Hf -Sit^H^ (T r p 6 4 A r g), 
:feJ;WJ/Sfc«'^-:$'2-7FU':^'J>f^W;'l4§^#:<&ii-FT-5iie^ (z: A r g 1 6G 1 
y^M<*:*3J:a^G 1 n 2 7G 1 uE^M#:) (c^stt^jte^^^b^Pll^f'l^'^S. Wst^Jl 6 iam(Z):&j4. 

CM*^9] Stt'C^3KS*5j;aC/'S7t«'il^®5®S$%!Sr*'JX^&MT'5fc«6f3. I RS lite^(3 
9 3 1 A^^M^*; ;Gly971Arg) tC43tt-2)ite^^{t^|sIB#tCp'<^. f»5)?3l 6 IH®CD;^&„ 

U^'J X^Sjtt^W^^i- F-r^jif5T (C^Ttii}#{CA r g 1 6 G 1 y ^m{**5j;2>'G 1 n 2 7 G 1 
(4#{CG 1 u 2 9 8 As p^Mi*:) tC*tt^itfK^25<b^|5lf»#(Cp|'Ki, . |»aI<JS 6 SEii|$ cD:^r^, 



[mj^mi4] AiDs^mi^-r^'jx^^imr^rzsbiz. ccRsm&^izioif^m&i'mt^mm 
-5><hrs> ff5}c3ii 2src«i 3mm.<Dy3mo 

[»5t<^i 5] A I Ds^^^-r^'JT.^^wm-r^Miz. sdfi-s' utr-so ig-a^m 
mzm-r^mm^mmizm^. a i Ds<&^^-r^'j7.^o$^;5:^ii;*c*^sDF i -3' amilm^^ 

m^mi 6] \ihGmBm<DG^-^ 3-*)-zf=L-'y h(Dm&'f-izi5i-f^m&'f'mitx'$>-ox. i^m2<D 

5 >\z^^m^x$>^mBi^mit(D. m cos sfc«<£®?^3£»^i4<&*t-s<@A<&iHF^t-^^c«6(7)^ffl. 

8 2 5fefc*Dtt«)i^H>'>©5^5>tCJ;-5Bl^^J;a^/*;t«#^2©l 4 2 9{4tc*DJt-5i>h v>®5^ 
r g 1 6 G 1 y^S^**3=fc^/G 1 n 2 7 G 1 u E^M^^^^^tH-T-S^cJ^CD, 1 7|e®WMo 

i^^n^mwmz^\^^^m.(DW^w-^tz^xnmm'^i6^um^^^ 
[fi5i<:^2 1] ftms^mmk. mziy^u7.it-^)y\z^^n^^\z^m£^^m.-^^mm^^^m-t^tz. 

[|f5KJS2 2] >tsa«^f^0f&l^ife<tUf^l»<D^cJ6(D#I«(Z)W^i4^^2PJlT-5^ci6(7), Wsl^JS 1 7 
1 8|Bi!tC)^sgfflo 

[W^^2 3] t hGSe«<DG^-i5^3-y-yrL-u/ h<?)it^5^ {C*5tt-5ite^^^{l:T*oT. #Mi2<D 

8 2 5mz^n^i^y^i^y(D^2.y\z^^m^^^zs/^rz\tn^2(D \ 4 2 Q^stc^tt-avhi^xT^^^ 
Cxtt ^Sfl-r -5 it i* wisSffl . 

8 2 5{4{C*5ttSi^ l-->><7)5^5 >fCck^eM*3j:^'/*fetif^^2(D 1 4 2 9 {4 (I *3 ^ -> h -> ><7) 5^ 
CfS3j<Jg2 5] ^a<Of&3g!Sfc«^E5<7)fc«6(D7>5^-fe>7.M^J$^i|-r§Ac«?:)C0. Bf Jj?^ 1 S 2 t;i 

tm(DmmmmizmmmMmmi\(Di^mo 



5^-:7^#-r^t hG®e®co^-i$' 3-y-yii- ho 

[iS3j<^3 1] <^{CH I v|^tt(Z)IHA(Z)^-!^«{c4oi/^Ti2c:-5, If ^^3 oiBiEcD;^ 

So 

rztb(D, m^m2 8Sfc«2 9 3Em«^i?iH^Jf'ffi^i6*i;ic1^i!Be^Ja)^ffl, 
[0 0 0 1] 
[0 0 0 2] 

-mm^^i-ffcmz. mmff^m^o^'pm^w^-r^o z.(D^t\:x. G^>/-^i7m(Dmmiti)mzs-f}^rL. 

yn^m. mmm \z-^^-t )v^mw^<DTi^)i'^ >Mm.mi(Dmmp^m^im ^umir^ifi, 

mm<o^uyy^-)—'^mmz^^^mmmmi%nti.o, mm^n^m^mm\z\t.. mzmo^mm^m 

[0 0 0 3] 

2 <D:tf >VityaL- <y h7&t^fk!¥6*jR.a^:f>^^J|^^6tj;^^irBm$nTli-5 (Bimbaumer, L. and 
Bimbaumer, M., Signal tranduction by G proteins: 1994 edition. J. Recept. Res. 15: 213-252, 1995; 
0£fermans, S. and Schultz, G. Complex information processing by the transmembrane signaling 
system involving G proteins. Naunym Schmiedebergs Arch. Pharmcol. 350: 329-338, 1994; Nuernberg, 
B., Gudermann, T. and Schultz, G. Receptors and G proteins as primary components of 
transmembrane signal transduction. Part 2, G proteins: structure and function. J. Mol. Med. 73:123- 
132, 1995; Neer, E.J. Heterotrimetric G protein: Organizers of Transmembrane Signals. Cell 80: 249- 



257, 1995; Rens-Domiano, S. and Hamm, H.E. Structural and functional relationship of 
heterotrimetric G proteins. FASEB J. 9: 1059-1066, 1995) » 

tf)^X'€^o -etibJJ. ^\z7)iy7-rvm-c$)^7)\^y7-ii. 7)vy7-\2'BLif7)Vy7-\3'BLXS 

[0 0 0 4] 

(Dm.^(D G >n^n^--^^y'=L-y hti, y.^ \^^^^w,m'Si.xs7 ^ ^mMm(Du^}vx\tm^^nm 

[0 0 0 5] 

m.T&. x:^^v>9<z)jl^eg;^:7'^-r->>5^<£:#<x:^^y> 10 (C825T) \z^Vi^m.mimi.. 
y > 9 (D^B^;5:;^ y ^ < $ ti^ X -f y^^m.^^'&Mis^ e>M < gsn^ci^S3SJ^ 

C825TT'*'5. jl*^m:7''v-rX(D4fie#l (G ^-3^ 3s)H 123 bp (41 T 5 7 ^)<&^oTli-g>. GNB3- 
825TMjae^«, GiS7>A^M<7)i§«e)e>nfefgtt<bHgROf*^'lti^JfllJEi:PSLTti-5c (Siffert. W., 
Rosskopf, D., Siffert, G., Busch, S., Moritz, A., Erbel, R., Sharma, A.M. Ritz, E.; Wichmann, H.E., 
Jacobs, K.H., and Horsthemke, B. Asociation of a human G protein betaS subunit variant with 
hypertension. Nat. Genet. 18(1): 45-48, 1998; Clapham, D.E. and Neer, E.J. G protein betagammma 
subunits. Annu Rev. Pharmacol. Toxicol. 37:167-203, 1997; Hamm, H.E. and Gilchrist, A. 
Heterotrimetric G proteins. Curr. Opin. Cell Biol. 8:189-196, 1996). 
[0 0 0 6] 

Z.(D GNB3 iie^ (COV^TtJ Levine ^;()^'fBjz!i LTl/^^ (Levin, M.A., Smallwood, P.M., Moen, P.T. Jr., 
Helman, L.J. and Ahn, T.G. Molecular cloning of beta 3 subunit, a third form of the G protein beta- 
subunit polypeptide. Proc. Natl. Acad. Sci. U.S.A. 87(6), 2329-2333(1990)) ., 

^w^m^mt.^^'hmt.. \LVG^yn^m.(DG^-'^ z^^:3.-^j hjc^r-r-sff^b h cdna-t^^So 

[0 0 0 7] 

jt^l-tCfc GNB3iie^f3«" Cl429r'<hJ|i^^*5^T-S#SrcC#^7&«#ft-r'g)Cl<h*^.atii$nTVi-&. dOD^ 
Wi%> cDNA© 1429<^)&BtC#ftL/T^i'5o dtlJiy U mRNA ©X^V > 11 tc:tg^-r-2»7&^, 3' 

W^^(r>^—':fy^y — Y-y\y—h.(r>^mx^^. 

zay^m^t. m.^<D C825T ^mt:mmu^^'^i^mt^(r>x\ ^e±x(d gbn3-825c *r3ijte^njie 

14290 9&t*^T<^) GBN3-825T ^jzit'fg^;&«iie^M 1429T ^^^UTl^^. ?5>< LTC© 

#M C1429T \tG^ynifm.<Dmmtm<DnM^^\h-r^mz. ^m. g825t Lmmzmi^x^^^^ 

[0 0 0 8] 

C1429T fCO#, Levine ^/&^*|Bai Lfc^P < cDNA 6B^'J<i:lti«-r -So C CTtt CDNA <D 1429 (DjiS 

T- C T T- B # *3 T V ^ ^ , 

1381 qqcctgggtg gtatagggcg tttggccctg tgactatggc tctggcac(c/t)a ctagggtcct cDNA i23^'J t J^tI"^ 1 tClfi. 
[0 0 0 9] 



^ Ansai-Lari ^^^^'ISMi LtzJ:Z)iZ GBN3 ilfe^ J^tDitfe^gB^U t ttm-t ^ ii , (Ansai-Lari, M.A., Muzny, 
D.M.,Lu, J., Lu. R, Lilly, C.E., Spanos, S., Malley, T. and Gibbs, R. A. A gene-rich cluster between the 
CD4 and triosephosphate isomerase genes at human chromosome 12pl3. Genome Res. 6(4), 314- 
326(1996)) ,Cl<D#S«UT<7)cte»JCf5gLTl^^ (C59308T) : 59281TTGGCCCTGT GACTATGGCT 
CTGGCAC(C/T)AC TAGGGTCCTGGCCCTCTTCT TATTCATGCT ±M&^Mmti^m 2 tCSe^LTto 
[0 0 10] 

\i!i\im'^-t^m^=f-mM(Dm^^Wn\zm<m^ Sanl, BshNI, Eco64I -5L\^^(D7^ y ->yv-^i£ffl 
[0 0 11] 

^<7)«gm, 825 L 1429 ®iife^M<7)rBHl«^^^-i!C7&^^-g>. 
[0 0 12] 

[^1] 

[0 0 13] 

-So 

m.^m<faJik^^m'^-t^(D\z%m-t^z.ii'T:&^. 

[0 0 14] 

^MC1429T ^WbTtD. ^MC825T{CW-^T-^-5G^-iS7 3s7.y^-rX^Mff^tS. G ^S' >/\°^Klty 
n.- •> H<DGy;l/7r 2 S.t/G;?J>V 5 t(^ffl-&-&T-^^g6^7:j:^7^DHa#:^M^T^-5;&^\ G^-^ 3s 

\zm^\^tzm\z\t.^ < ^<bntz cos-i h^yT^yx-^y^ymz^n^ g^-^ z^ug^-'^ 3s cd 
^^^&iiLT^»$n-5o G ^-^ 3s (Dh^y7.y:iL^yBymzi^n^G^yni7m.<J^m^m 
mm.\t. G ^-^ z L);t^Tmm\z^isb<bnx^^^m'^)' G^yn^n(of^'&.mm^^'&mt^\z\t.. 
^y^^Hwv;^ hn^y-1 QAaiS-i)\z^^%mmz^n^ g ^ ync^nr )iy 7-*i-:fn.~ y h^(r>-mi^ 
WM [35S] GT!V i^y-^ sMKi]h^^m^-t^, 

[0 0 15] 

PI^T^cClSm^i^'m^iUBJia^^mTjifijcT^^S: (ll2)c CCT-, m2-i*7.;^'J>^W#:«, Sf9 ?^JC:tet.iTG 
i5'>A'^M+>-yrL- -y h G 7)Vy7^ 3RZJfG;^*>-7 5^i/^tiG^-^ SXttG^-iJ' 3-s iiitfc^m 
$n§o G^-9 Z^^T. ^tnMti)\^;^n-)VXtmVtzmi. i^^Mts )V;'^zi-)V(DmiinMmS1^^ 

s^±.mG^ y/ti7n(D%mm\zm\^xmti>ibnfz. 

[0 0 16] 

^mbcDMrnt. T.y'z'-i Ts^m^G^--^ z-sm-^i^G^yncn(Dmmti^^^^^-Dx^^^^t^^ 



<i:vu—m(DiMm^^-r^, y^mmit. ±12 gnb3-825t ^*viitfe^x« GNB3-1429 MiLmB^^mm 
vrcmm.izm-t^o ■^n(b\tmmm aim). mm^Bczsmmm^^. m^'L>mm. ^mj^oymmLtc^MO) 

Co 0 1 7] 

&.'r(DMit GNB3-825T ^^MfS^t' tSt^TCDW^tCM-T^o -fSS 825 S:^/ 1429 {C^ott^itfe^ MrelT 

"^f-iz t o xmm\zm^j]x$>^. 

1. mmm aim) (D^m iimmmm mw-.^Ammm. -iyiy^^y^m^mmmm) \t^'bmskm 
mm^RzsMi^t:m<Dmmf.iimmx'$>^o m&^m^:gLzfmm\mm.<Dm^^z^<m^vxl^^o iimm 

tCli^ii>"^'?)o Polonsky, K.S., Sturis, J. and Bell, G.I. Non-insulin dependent diabetes mellitus- A 
generally programmed failure of the beta cell to compensate for insulin resistance. N. Engl. J. Med., 
334; 777-783, 1996; O'Doherty, R.Stein, D. and Foley, J.Insulin resistance. Diabetologia 40 Suppl 
3:B10-5:B10-5;B,1997; Kahn, C.R., Vincent, D., and Doria, A. Genetics of non-insuUn dependent (tj^pe- 
II) daiabetes mellitus. Annu. Rev. Med. 47;509-531, 1996; Hansen, T., Andersen, C.B., Echwaid, S.M., 
Urhammer, S.A., Clausen, J.O., Vestergaard, H., Owens, D., Hansen, L. and Pedersen, O. 
Identification of a common amino acid polymorphism in the p85alpha regulatory subunit of 
phosphatidyUnositol 3-kinase: effects on glucose disappearance constant, glucose effectiveness, and 
the insulin sensitivity index. Diabetes 46(3): 494-501, 1997; FolU, R, Kahn, C.R., Hansen, H., Bouchie, 
J.L and Feener, E.P. Angiotensin II inhibits insulin signaling in aortic smooth muscle at multiple 
levels - A potential role for serine phosphorylation in insuUn/angiotensin crosstalk. J. Clin. Invest. 
100;2158-2169,1997; Zhang, Y., Wat, N., Stratton, I.M., Warren-perry, M.G., Ortho, M., Groop, L. and 
Turner, R.C. UKPDS 19: heterogeneity in NIDDM: separate contribusions of IRS- 1 and bS-adrenergic 
receptor mutations to insulin to insuUn resistance and obesity respectively with no evidence for 
glycogen synthase gene mutations. Diabetologia 39:1505-1511, 1996; Aiming, K., Bjorback, C, 
Vestergaard, H., Hansen, T., Echwaid, S. and Pedersen, O. Aminoacid polymorphisms of insulin 
receptor substrate- 1 in non-insulin-dependent diabetes mellitus. Lancet 342:828-832, 1993; Laakso, 
M., Malkki, M., Kekalainen, P., Kuusisto, J., and Deeb, S.S. Insuhn receptor substrate- 1 variants in 
non-insulin dependent diabetes. J.Clin.Invest 94:1141-1146, 1994). 
CO 0 1 8] 

mm^n^^a i^>mmx(DK) /vmit^m^ibM. ^(d^m. ^>i^:L<j>^^f^:sczSFi-3=^i-—ifx 

JJIRS-I (7)t@SM«{£T7!)^'*5C^„ &fi-^-(>->^'J >i^m^m'>-r^. GNB3 825T MMfe^S-U^"^ 



[0 0 19] 

'iy'^:3.^J>m.in^^m<-(>i^zL0>m^mt^(D^^ gnb3-825t izmm^m^mizw^-t^t 

(IRSlitfS^. 3931AM. Gly971Arg,pl3=^r:^— t'<Dp85 7;U:7 r pgnityrL - h(1020G->A; 13 
H > 326Met->Ile; 3 Y \^ Ui- U (Trp64Arg) ^ 2-7 H U± U >S^i*: (d 

ArglGGly MM Gln27Glu M) ; ffi^i^5EH^7;W7 r ; Uy5^>X« L/y9">S^#:)> -f >->a. U 

ym.tnii^^mm^(Dm\^^^Mmz±^-r^zt\tLinxf^^^o ^KDrnmax' gnb3-825t >c^5tiie^ 

[0 0 2 0] 

700 A&s±<D II M«SSi^S#RO^ 1400 A(O^M«iS A;&^ <7) DNA €rt#TlEBJ Ufc. GNB3-825T Miim. 

[0 0 2 1] 
[^2] 

[0 0 2 2] 

n(A^) (%) «?*3zite^Rl/:^^?sM]^i^?^tcM-r^MTSD. (llipiill) «ig«ittc^ 
V^TTfe^o 1 H^*Ba(7)^^4{c^^LT p<0.001(%2= 8.1) ; 2 «±>t^Bajc-i^LT p<0.001(x2= 14.4) ; 3 it 
MMcD^mzMl^T p<o.ooi(z 2= 20.0) ; 4 tt^^tflBJ^i^t^ LT p<0.005(x 2= 8.1) ; 5 mmoy^mztil^ 
Tp<0.01 {x2 = 13.2) ; 6 mm(Dii:mzMl^X p<0.14(x2= 3.1) :k<D^lla'RZSllh \t. GNB3-825T 

?*Sz:it^g^<^H#^v^«iRS-393iA?*iijie^iSH# (m-m^. Sii.D x«M;^<7)iS@# (ffl^-a-?:^ 

^. ^11.2) <Dmn^ummmmiz-D\.^x(D^vk^^^i^xh^^o ;fe^tt«d:iT«wisSL/tmjiJt 

[0 0 2 3] 
[^3] 

[0 0 2 4] 
[^4] 

[0 0 2 5] 

GNB3-825T*f3i:®e^X«IRS-3931A>t*lLjie^<D{SB#fCOl^T, II Mmmmoit^^ 0 Lfc^J^m 

mi}a\tm^i)^x$>^(M ii.i Rt/^ II.2). m:^(r>i&&iT\zmt^^$>^t. ^©t htc^stt'S^ai^^jafii^ 

»C±#-r-5. ^< LTGNB3-825T?=tSLit{5^0^l±IT\ ■ $nfc<@A;&m S«imi^^!3!!^t-S nJtgtt^ 
[0 0 2 6] 

2. mmm^&yt^mj&mco^m i^(D±^:^iztir^i$-m(Di:tm(DRmx$>^. i^mmm. (bmi) wmi'J 
^^^Komin^iz-Dtm^Lfc. i^m.}^m\tm&mz^^^(Dit:k^^^\z 40%x$>^y)^. tia^j-^m 

O^^'UCDizmm^l'tS.^^^tiZ^^Xt)^:!^. G 3-s 7.y^-f 

MchllSJ/C?l.^T(.^^o tZ.X\ GNB3-825T ^^MfK^ii/tiiLAcf^fijcfi, !t#(C#:|tii^J. ^^HCL^-f 



^57 3 y F^:^'J >S§^*: (Trp64Arg ^M)^^^it^-^ 2 7 KU:f'J y^^i^. :i^X'itmz Argl6Gly 
^m^^ScU Gln27Glu mMm. ^U - KftLT^i-S IRSl iie^(3931A ^^Jg : gly97Arg)fC43ttS^{b 

[0 0 2 7] 

i-^>7>vxr:-y^^':i7^f-^i,ix <Dw^-e « IRS- 1 ^yy^^n^n-\ii. rcmiR^<Dxmmmm 

(DfiS;fi(7)a:;»;:;'cCiltX^#< Cir^^Lfc (Tamemoto, H., Kaowaki, T., Tobe, K., Yagi, T., Sakura, H., 
Hayakawa, T., Terauchi, Y., Ueki, K., Kaburagi, Y., Satoh, S., Sekihara, H., Yoshioka, S., Horikoshi, H., 
Furuta, Y, Iwaki, Y, Kasuga, M., Yazaki, Y, and Aizawa, S. Insulin resistance and growth retardation 
in mice lacking insulin receptor substrate- 1 Nature 372: 182-186, 1994) o 
[0 0 2 8] 

mSfim^'^t GNB3-825 ^^U^^ \^<DW^t<Dm^:Bi.Zf Gly971Arg m:^m<D^&T^m'^<D IRSl it 
&T(Di^m.^^n-r^rzetiZ. 20-^30 i^Oym^tal^i^CDBMl^m^-t^tmz. Gly971Arg(^#SE{CO 
€ GNB3-825 J? ^ F<^^*:HS.Z^ IRSl jtfK^©#:MSr^WLx/c. 3 iC^Lfc, 

m3\tBMnz^^m^vrcm(Dmm^^=^^i^rc. cto^s^f^ msi-GG-Me^M^^^ETst, bmi 

±^^<Dmmtiim\^tl^ GNB3-825T MiLMBi^^ GNB-C825 MiLMiR^tit^LXmaiX^ 75%m^ 
25%m^^^i^it$^-r^ii^<DM.ihlt\t 2.5 RMiZ, GNB3-825T MilM&TLmmiZ 

IRSl-3931A(Gly97lArg ^S?^)Sr^O^B#(C*3ViTtt, BMI ±^^(Dm\^\t.BM^f)^iZKM\Zi^m^^o 
Z.n\t GNB3 t IRSl BMI ^^'TK^i'^mMWc^m'b^^iZ LTl^-So H O LT GNB3-825T MsLMi^ 

'f-o)W'&\tmmm^'&iiimm$>^mm'S:^-t, c:n?)©jt^iijteT, w^z 1RS1-3931A tiiLm&^ 

(Gly971Arg^MJg) ^|W|P#(C^JiLT(/iS t h [C*5t/iT«Jiii»jg#3£<Djlg|B]^^ftl-r -& d t*^T^-g). 
[0 0 2 9] 

DE19619362A1 (D0iJ{CHSai Lfc J; 3 825T ?=tMe^«H#«jlfTtti«ifaJE(D^^t4*^*ii;^-r^o #: 

mi§im:si.mmm^m\i^^uiO'L-'mstsL'smzuio^^<-r^(Dx\ m-^skmx 825t MiLm&^(Dum^ 

#277 Atc:3##:(D;^*$S.LK#:m^Sa^Lx. JfilEE^iPJl^ Lfco #:Si§*J« BMI$ 25.0kg/m2 S-OTWia 
^mt$ 27.0kg/m2 <hLT^«bfe. BMI <!:Jfllffi{itlC«Bje:>&^;'cj:ffiSP^7&m^>nfc. 825T pt=fS:jt{s^ 

<D«S«ifi^e<)fwBMiEg:J^-teici;5^e>4'\i:ti*n-r-2>o jf;tJg-&#:825T**5xji{E^iSH#tc-3ViT. 
<7Dfe^^ (mi^itt: : OR) ^mw-^n^o 

[0 0 3 0] 

a ) i^mmm 25.0kg/m2 ^#:a}tiC<25 kg/m2 (#:aig*J?*1i«P#:a) : BjAJt TT/CC=2.5 (1.1- 6.1; p 
= 0.03); M.jhit TC/CC 1.5 (0.8-2.6; p = 0.2) b) i^Mt^m 27 kg/m2 ^ ^ajgic<25 kg/m2 (Jl&l»jg# 
je^t^ipflcM) : mJilt TT/CC=5.0 (1.4- 18.3; p = 0.0083) ; M.&it TC/CC 2.2 (0.8 - 6.3; p = 0.13) Z.O 

LT, 825TMiLm&^(D^^hi^mmm'BLmmm0mmm^(Dm\zitm^f)^fjimm^^c^o c:n«# 
{c^^ggSTjg=iix7«7^D-;nfa5g, mmm. m5km&:si.xfm^W}mi^'L^mmy'L-mmmiz^\^^x825T 
MiLmi^=f-mmm<D^^iinmiz-D^mmA^'::><o 

[0 0 3 1] 
[^5] 

[0 0 3 2] 

®a^M«n%T-^L. iiM^a^i¥l^T■^Lfc (1^.2PM) ;fT = 827T MtLMin^mm ; BMI (i^mm 



iC)ti kg/m2 L7t ; BP syst \tftS.mmskf± : BP diast «l£?iWjfilJE 3 . 7^ □ 

-To 

[0 0 3 33 

MI) S#(CHD). 'L^S5SS<^ffi#(MI)S:^/'L>)©1gS^'-®mU^±«S^f'0(/iT, GNB3-825T 

CHD RJ/ MI T« GNB3-825T (7)ig^<0±#;&tHJ e,;&^-T?^'2>. CHD MI tC^V^T®fe^^ti 

GNB3-825T iZ^O CHD ilt'^TA^ 2 ^Tfe-So IRS-1 ^ >A*^M(3931A ^ifSilite^ ; 

Gly971Arg ^M?g)T^M$*-r'g>S#«, b75> L;:j:75te> GNB3-825 ^f^ltjte^Xti GNB3-825T *f^il 

e^7&>*#ffibT=bW5ifciG:^MM7&^ soyojc^-r-s. :i(d irs-i ^ >ni7m-c<Dm<tit^n^^mmmM 
^nuoo w%^<Dmmmtmmm'iSi>bmm.\zn\.mm-t^^^\zm<. 

[0 0 3 4] 

CHD <Dmmt.Wik^mmMx\t. chd i?;a:^^<i: urcASritis^-rs M.]h\tmxr<Dm o ts?), 

[0 0 3 5] 
[^6] 

[0 0 3 6] 

GNB3-825T^*3iit{g^(D#ffi<hS1:^SjM'|4>63^S(Z)^^<h(Dffi d 

(DmLm\^^o^^mm\zi6n^u^W]m^-L^mm(Dm.\^m^^^mx. 'm\z msi-aesiA titLm.^=f- 

(Gly971Arg^M?^) LTt.^^S^« oftg-efe^, 

[0 0 3 7] 

{c:'il^fiiT«aS;'=i:^l5^?:^)0 (De Waard, M., Liu, H., Walker, D., Scott, V.E., Gurnett, C.A., and 
Campbell, K.P. Direct binding of G protein betagamma complex to voltage-dependent calcium 
channels. Nature 385 (6615); 446-450.1997; Ma,J.Y., Catteral, W.A., and Scheuer, T. Persistent sodium 
current through brain sodium cahnnels induced by G protein betagamma subunits. Neuron 19(2); 
443-452, 1997; Kofuji, P., Davidson, N. and Lester, H. A. Evidence that neuronal G-protein-gated 
inwardly rectifying K+ channels are activated by Ggamma subunits and function of heteromultimers. 
Proc.Natl.Acad.Sci.USA 92:6542-6546, 1995; Krapivinksy, G., Krapivinsky, L., Wickman, K., and 
Clapham, D.E. Gbetagamma binds directry to the G protein-gated K+ channel, IKach, J.Biol. Chem. 
270:29059-29062, 1995). 
[0 0 3 8] 



[0 0 3 9] 

mmz. 20-30 GNB3-825TmiLmiSi'i'<Dumm\t5!5Lm<D^m\z.BM<a^^tji^wmn^, mz. 

W]W(mit^(DmmtLX(Dskmmit(DKm m^\i(Dm'p) ^^^\^^mm\zm.n^o gnb3-825t ?*5zji^5 
'7-i$-m^mf}^iib^M&i^m^m\t7y'a-A\immmit&<Dm^^M.}ik\t^mM^(Dizm\^x\^^ 

[0 0 4 0] 

mmii'L''mm.Rzs>bmmm(Dm:m.^if)^isi^^mmx$>^ztit—^m\z^^nx\^^^, i8~4o :r<D-&tn? 

232 AfCO# GNB3 \Z^\f^ C825T ^MtCO^jie^M:^)-^^ L, l^ip^T'ifam't'CDikn I/X5^P-;i/ 

m^m^Lfc, 'A^^x\ m^vr:i^\y7.y'a-)imm (mg/di) ^Eg^^ictr^^-fiju. gnb3 MiLmBi^ 
\zm':^<mBi^m^m^&mzm o #tt/i.825T niLmfBii^(Dmhm^mmtm-m^^mx 23.3%t v 
xmtti ^ ti, pg^^aic 2-4 Tc?) 825T MiEJte^ «HJ e (3 J: 0 i^7&^ o fc. 

CO 0 4 1] 
1^7] 

[0 0 4 2] 

n (%)tC+iS-r^iC^ "tTsl^it (>181mg/dl; TT=19; TC=60; CC=50; 825T t^iLm.B.l-<Dm^ : 38%)ct 0 i« 
^^mB.^m^^t^mm^^^^^M^l^^^^lt^\^tz (# 181mg/dl; TT=8; TC=34; CC=51; 825T tiH 
ite^COigS : 26.9%) 4'rB^{aJ:DiSV^®HOl] l/X5^D-;HtCD^g:l^4ittOT(D<h*3 0T-fe^ : 

^jAit TT/CC=2.4 (p = 0.053); Bjii;b TC/CC = 1.8 (p<0.05) d<D^m. 825T MMe^Jii^n ^X5=■ 
[0 0 4 3] 

^•nt'«i|#fc^m 2-t FD*'>-3-p^5^;i^-i^;i/^'j;u-*i#^A u-^^^^^S'— tf(HMG-CoA uy^^^S'— 
^y" hmtn^^cn-ti^^^n^. ^fz.yVT.v-^yy. yhx^y-ji^jLT^^^ji^ (^m'Piz'bW^'r^). 

[0 0 4 4] 

^nib<DmM\tG^y/'^i7nmmMi^Lxm<(Dx\ G^y/^^nmm^-^izmmr^mm.cDf^mizmm 
5. ^^si^mm.mm(D^m. 

iafla(D^{ktt«> ^y-a^mw-G9yn'!pn(De r^y'^-y h\z^^x^i}\-^n^o i^tcm 

oT> GNB 3 - 8 2 5 T?^3iiae^«. ^6i!a^(D;Kf£;tt^iiJP^i±^ti-rT«.0> mz. ^mm'^^^ 

it-r^ifrx$>^. 

[0 0 4 5] 



GNB 3 - 8 2 5T^*3£jig^<7) + ^'J7<^$?4'J*«. '^y^" K f M L P <hit^LT^{btt;5^iiAn 

^-\t. {Li^cD^oiz. sQ^mm^^G^ >/%^n^mmtr^o gnb 3-8 2 sTMiLite^cD^ 

[0 0 4 6] 

GNB 3 -8 2 5T^*5i:iie^W=\r^ U7-C«. !Rf{', ilfTO©^i^^aBflaoiimi«r&]Oti;*:«: 
[0 0 4 7] 

GNB 3 -8 2 5 T^3£jtfe?<Z)«i^;i=^^i' 'J7a, CD 4/CD 8®^<Z)Ji*P*#-5 ejfa3*:fectC^CD 
-4|^14TU >/13*i[ («6*fiC:fe<t5yfH^^) «)tij(jn^^-r. @6«. C D 4 'J >/13^0igJP^^To iS* 
(C, GNB 3-8 2 ST^fMe^W^i-UTJi^fc, ^^t^-T > Hi7'iS7-H:fettS±aBMe^(D^<b, 
OCR 5 I/-fe7°^-^/ttt;i(7)jte^0:/P^-i$'-MJ^t'fett'5A 3 2:^^(D;^miCi8]®-r'5H 

I v^^t^(DA I D s (Dmmm\^ m 7 %mm<D;it) ©itjfjp^^-r. 

[0 0 4 8] 

m'm(Dm\:\-s.^tz. i^mmm(Di^^'{^^i^^^-^^tz\t.mm. mu. fFi!i;^cc£) 

(ittfC. ^mmm^-CitA r g 1 e G 1 y^mi^i^^ZSG 1 n 2 7 G 1 u^M#;) 0;^m<hffl^-&t3-&T 
[0 0 4 9] 

m^zm^n^^mm'^ (wm. ™, 'L-^m. m. mmuiz) *«#^nso ei7«. PeiMttiffliiasM^ 1 

a (SDF.la) TWfiM^© t h T 'J >/1^©^<btt©-0iJ^^-r. xK^JI^-^ttC 8 2 5 5t*i:Lite^+ 
^ 'J 7«fflliatJti«LT. 8 2 5 Tjt*3iite^+^ 'J 7*fflfla<7)^fkttS*5C)ti;'i:HBjeT-$)-g>o 
[0 0 5 0] 

PllttC, 8 2 5 TMm.&&^^^'J7(DT'J >/imit. ^(D^=Etl^> m^\t. R ANTES) TOflJ 

mk\z^ti\zm^-t^. ^(Dmm\t. mt^m^f)^^^u^m^G^yn'!7m.(D^r^y'=i--yh\z^'o 

X^m.mzmW^nX^^^ii^^O^M\Z^^ (Arai, H., Tsou, C. L. ioXTiC h a r o, I . 

F. c-c'r'tti^ y\^-\L^^-2 BT K^>x7x^ h LfcU ynnmzi^n^^it^ ^I^jf^rsittts 
Ga 1 pha \ ^^i^±y'^-(Dm^\t\zx-oTm^^ntc & r -mmzx-ox^i)\--^n^z. LcDum. 

Proc. Nat 1. Acad. Sci. U. S. A. 94 (26), 14495~14499, 1997), 
[0 0 5 1] 



8 2 5 T^^itjte^^^ U 7(DT U > nn<Dmmt(D^\t\t^tz. J^tg^^ttC 8 2 SMitfe^^t^-V U 
L7tX>^'oT. ^<*:chLT8 2 5 T + ^ U Z«T 'J >Ai*Hji^7^j:$iJ^T"=t D §i:^{3Sf&-r^ (CinfiiiJi 

C<i:<&^ig-r^Cl<h;?>^'-e#^o CcDjg^feSfSJi, 8 2 5 T^^MfR^cTJ-^^^ 'J TT^S H:h-S 

^T-S-5«-&i^{c^{b$n^o cin«. :itibO H:>— (7)^S^J:C/ffli^/)^'8 2 5T?*3zifte^(D#?ST 

mtt s *5 -5 M jiSj&^m ^ n s , 

[0 0 5 2] 

7 . AIDS jifT(^^{b<7)^ IRJ, 

;^7-r >Hz:/iS'— <^>?S'tt'fbfCJ:oTiij!jP$n-5) (K inter. A., Catanzaro, A., Mon 
aco, J., Ruiz, M., Justement, J., Mori, S.,Arthos, J.»01iv 
a. A., Ehler, L.,Mizel 1, S.» Jackson, R.» Ostowski, M. , Hox 
ie, J., Offord, R.. *3<k?^F a u c i. A. S., C C ;^-r >«, CD (+) TUmzi^ 
lt-S>H I V- 1 (DT|6]j4tt(DltM^li±$-&^. iytfi-)VBMm^m. Proc. Nat 1. Acad. 
Sci. U. S. A., 95 (20), 11880~11885, 1998). 
[0 0 5 3] 

LfcTS^'oT, H I wmWik\Z. G^>A"^K(Dtgtt^b*^*tiJPbfc8 2 5 T^MW^^ U TOT U >A 

j*i;*3v^T. )i7.mm.(Dmmts^Hz.^L^m.-t^z.iim'c^^o x^tcti^^x. z.(Dm.^\t. gnbs 

Se^J^±<^C 8 2 5?^SEiieT{C:}^^S-&14cDH I Vl^M^cbOH I V^^m(D^l^B#^T-<D A I D 
S^^(D^i:^'|4;0^'tiJ!]PUTli-g)o OTtC, 5 1 5H I V|^'t4a^*3j;?/6 2 2 H I V|^ttMH:t— (Dil 

[0 0 5 4] 
[«8] 

[0 0 5 5] 

2 5 3, ISSS, p = 0. 0 3 9 2, <«fS]{COliT0) x — *^^)o Lfc)&^oT, HIVl^-CS-SCC 
ite^^fCOT'2)TT(Z)U7.^:7«, 1. 5T^-5 (1. 0-2. 3, p = 0. 0 3 5, z-^=4. 4). 
[0 0 5 6] 

A I DS?:%5SELfcH I Vl^ttMSfl^TcD 8 2 5 T*f3iite^«S 6 fCH^gL, .M©CD - 4 |^tt«ffl 
fm^i)^ 1 m 1 oifa?g*;t 0 2 0 Ol@7^i^§JcM'>L/io 

[0 0 5 7] 

[^9] 

[0 0 5 8] 

vtiti^^i:. 8 2 5 T^*MfE^^lSWr-2)H I vi^tts^Tti, A I D si^SeO'J ;^^;5^'tiAp-r«.. 



^A^mm-r^ (OR TT/CC=2. 0 (1. 0-3. 9. p<0. 05))o 

Lfc^i^'oT, GNBm.&^m±<Dm&i=-m'^mM. oT.c'o^mm^^. mmcDmncDmit (wz. aids 

[0 0 5 9] 

H I V^^C0'JXi:7;:»^'Mii'^-r-g)o CCRS) 3 2^^Vz:jfi{K^;*t^7^DgE-&»^T#SE-r'5l@^*:-C«, 

H I vmmii^ibmi^mtSi^(Dr^m<Dm&^rz\tmmmn(Dmwmi!bibn^ (1. Qui 1 lent. c 

Oberl in, E., Braun, J., Rousset, D.> Gonzales— Canal i, G., 
Metais, P..Montagnier, L.^Virelizer, J. L.^Arenzana- S 
eisdedos. F., *5ctt>*B eretta. A., CCR5 m&^<D 2 •Q<DM?5:-2>iie^M<Z)ffl*'& 
MiZj^-oXi^^^tlTzHlV-im^^^m, Lancet 3 5 1 (9 0 9 5), 1 4~1 8, 1 9 9 8, 
2 . Mumm idi. S., Ahuja, S. S., Gonzales, E., Anderson, S. A., 
Sant iago, E. N., Stephan, K. T., Craig, F. E., O' Connel 1, P., 
Tryon, V., Clark, R. A., Dolan, M. J., ii.kZSAh uja, S. K.,HIV- 

1 mmmn(Ditm<Dmt\zmm-r^ c c r 5 m&f-^(Dm^:fd.i:zs^^ti^ y^m&^^mi^. Nat. 

Med., 4 (7), 7 8 6~7 9 3, 1 9 9 8, 3. Magierowska, M. , Theordoru, 
I., Debre, P., Sanson, F., Autran, B.. Riviere, Y., Charron, 
D., ii^ZSCo stag] iola, D., CCR5, CCR2, SDFl, *5 ctO^H L AitfS^oae 

f-m(Dm.^^ioii:\z^D . h h^^yf-^'y-i )ix imMkmm^z^n^&m^mmtm^'r'mT^z.t^^x' 

^-5, Blood, 93 (3), 936~941, 1999, 4. Michael, N. L.. Louie, 
L. G., Rohrbaugh, A. L., Schultz, K. A., Dayhoff, D. E.,Wan 
g, C. E., 43J:Z^"S h e p p a r d, H. W. , H I V - 1 ja^43 J:LK^SiifT(C*3tt^ C C R 5 *5 J; 
Z^CCR 2^J^tt«tSiiJ (^^yh^mm^t). Na t. Me d., 3 (1 0), 1 1 6 0~1 16 2, 
1997, 5. Fauci, A. S., HI V^#tt3^a<D^^H^i3 J;J/^l^tt, Nature, 384, 
5 2 9~5 3 4, 1 9 9 6. 
[0 0 6 0] 

?<fBB,65tC, CCR 5^0^-37- (CCR5P1) JdiStt^ 1 t30^M^*:<7)#^E«, #(C, Tfctg^-g-ttC 
CR 5 P 1 ij 7{3*5^iTA I D S<Diiff (Mart in, M. P., Dean, M., Smi 

th, M. W., Winkler, C. Gerrard, B., Michael, N. L., Lee, B., 
Doms, R. W. ,Margol ick, J., Buchbinder, S., Goedert, J. J., 
O' Brien. T. R., Hi Igartner. M. W. , Vlahov, D., O' Brien, S. 
J ., iSckO^C a r r i n g t o n, M. , C C R 5 A I D Siiff (^jte&9^ 

jfi. Science, 282, 5395, 1907-1911, 1998) 

mm^mmr^iz-Dnx. )i7.m-hmi\L\^x^^i:>^^ rrisittj (X4) o-^ )i7.i)mmhu<o. ^(d 

f^^{CCD4l^'f4T'J >/\°J^^ri?»T§. :inh(D^^ )V7.\t. G^>/^^*g-&CXCR4^t;^'1'>U 
-fe^iS'-^^LTlSAL, ^CO^«SWU;^'> H{C«, mz. FalMttWEtl^H^ 1 a (SDFl a) f)^^ 
*n-i)o -M(D^^tl^ y (SDF-la. R AN T E S ;^C<i:) tS, C D 4 I^I^T^flatCiit/^TTlSil^-^ 



)V7.^^t:WP^-^^. (Kinter, A.. Catanzaro, A.. Monnaco, J.. Ru 
\ z , M.. Justment, J., Moi r, S., Arthos, J., Ol iva, A. . Ehler, 
L..Mizell, S.. Jackson, R.,Ostrowski,M..Hoxie, J.,Offo 
rd, R.. *DcbC/Fauc i, A. S., CC^=^t)^ y\t. CD 4 ( + ) TiBJ}a(C*5tt'5H I V - 1 00 
T\^^W<Dm.m^UM-t^. ->^±;i^fg3i(DtSSiJ. Proc. Natl. Acd. Sci. U. S. A, 
95 (20), 11880~11885, 1998). 

to 0 6 1] 

mz. 8 2 5 T?>rMfelF<D#STT, Gi3 3 - s*3cl:LN'G/3 3- s 2(7)^^*3J:?/Gi^>/1i^M(Dtg'l4 

SDF- 1 H-r -Site^W^-fk (MM^ K>75^e>ii:AT8 0 1 (7)feB-eC)G^A^fT) SDF 

1-3' UTR- 8 0 1 G-A$fe«SDF 1 - 3 ' Ai:J:^<. 3i^t}^-&l4S D F 1 - 3 ' AJi, AID 

5 'xCDjifTCDMiJ^'Sr^f . (Winkler. C, Modi. W. , Smith, M. W. , Nelsn. 
G. W. , Wu. X., Carrington. M. , Dean. M., Honjo. T., Tashi ro, 
K., Yabe, D., Buchbiner, S., Vitteinghoff, E., Goedert, J. 
J.,0' Brien. T. R.> Jacobson, L. P., Detels. R., Donfield, 
S.,Wi 1 loughby. A.. Gomperts, E.. Vlahov, D.> Phair, J., 
XSO' Brien, S. J.. S D F - 1 ^^;^-r >jlfs^^M#;fC J; ^ A I D S ?^)^'|4(Z)iie^MPgc ± 

m^^. sk^m(Dmnti<kzs^&m^ (hgds), ^isiSA i DS35j^-hw^ (macs), ^mmst 

^m^^-hm^ (mhcs). ^yy^>zy7.3-f^zi7i-^—h (sfcc) (o^yh^mm<DZ.t). Sc 

ience. 27 9\ 5349, 389~393, 1998), 
[0 0 6 2] 

8 2 5 T>C^ilii{K^4^-V U yO)A I D Smn(Dm[:^miii-r^tzl!diZ. H I Y JUTs^mm^zGmLTc 

6 9 0 A<7)H I V|^tt|WItta^4octOTttS# (^'14*3 J;C/^tt) itfe^^lift, AID 

1. AIDS. *Bj«ffl«i?ti. AiDs^, AiDs^^m-:^i-f^mB^rz\tcD4m^^if)^2 0 om^ 

^t^MT^o Z.(DA I D S^^«, i^Sil|lii-fe>;$'— (Center of Disease Contr 

0 1 ) (CDC, At 1 a n t a, USA) T 1 9 9 S^lrgfeiE^nfcA I D S^^td^JtS-TS. 
[0 0 6 3] 

2. cDAmmM.ffi2 0Qm^mT:d!>i>, 

3. «/jNCD4|fflfla?^. 

4. m:k'y'iJ\^xM^o 

EI9tt, ilf5Mf3'fe#T'g>K a p 1 an -Me i e r LT<^A I D SS^irtC^-r-S^^JUcZJl^ttH 

1 Vg^mtD^J^^-r. 0 9 tt, jjK^r^^ttS 2 5 T^^jxite^^^^ U 

8 2 5 CMMfe^^^ 'J7c):i9W«tC^< 1 9 9 3 ^(DC D C^«fZ J;Si^.'±f A I D S fCSJii LT^^^ 
[0 0 6 4] 

01 oti, mw<DmmH I vis^<h2 0 om^m(DCD4mmwo)m'pto:)m(Dmm'^^ro -4^mmm^ 

3i^tJg-&tt43d;t/'\T-OJg-&ttC 8 2 5?^iLita^4^^ 'J7tl:tifL^C7j^tJi^t4 8 3 5 T^^M 



it. mmiz. n-^=Em^iii5^u^y^am^^c s 2 sMiim^f'^^ u 7<hJttiLT. *;^^-&i48 3 5 

[0 0 6 5] 

=b*fc?iF^Lfc. 9 5%<z)fg^Erpi (9 5%ci) L^z, &.T(DmizmMM:^m (rh) ^tj^-To 

[0 0 6 6] 

g^-&tt8 3 5TM^Lm&^=¥^' 'J7{'OliT®A I D S « 'J 7.;^ Sfcti 2 0 Om^m^<DCD Am^U^ 
;K7)i«'>Mcfc^2fST^t?;t, jteW«Jt^«i^LT, 2 0 0<@*SI<7)CD4«fflliaictC^T^fc«?)(DC 

CR5) 3 2niLm^^^y0 7<D0 7.^\t.mmr^m'vi. 4<Dm'f-*mm-r^o u^t™, 8 2 5t 

[0 0 6 7] 

4^^^^tt8 2 5 T>c^iz:iie^^^ UT{30liT«<SMi:LT82«$nTt/^fcCCR 5) 3 2 jffe^ M 
GNB 3 8 2 5iieTMt»;^fe<fcr/CCR 5itfR^Mt*C^.7ice)Z^lCA I D S jifTCOXlt«?iJ/Mt*- 
[0 0 6 8] 

imi 0] 

[0 0 6 9] 

RH=ffi^*6<)A+f- H, 9 5%C I =9 5%«^KPb1, GNB 3 =G^>/1i^Si3 3-y-:/n-- TT 
- 8 2 5 T(7)3j^tj||^tt, TC*3J;Z/CC, C 8 2 5 0^5^Dg^^<4^fc«7}^^ Jg-^IS, OCR 5 WT- 

ccR%^^M 0 3 2iK^mm^T). pcRmax, m^'^^ Ji^T^MmzMiT^mmr^m. aids, 
1 9 9 3^<DCDcmm\z^^A I D s <Dmm(Dmmr^m. n s -mMmr^i^o 

[0 0 7 0] 

i^tcifi-ox. H\vm^m^\z-D\>^x&.y(DXo\zi^t^^:Liif)'^X'^^o 

1. GNB3fC*3tj-'5 8 2 5T*f3iite^CD7^tj^^tttt, A I D S 'v(DiifT<^ 'J ^ ^lSJP$-a--5. 

2. ClW^mti, OCR 5) 3 2ii{5^^(D#?iTT^^f3^fb$nS. 

8. C02 (Dmm^rz\^m^m'isM^(D^m. m^^t\.^^o\z. G^yn^m^^tz. 

m.m.-^7.]^mi^\Z^^n^<DmW](DmB\zm^-r^ (Prabhakar, N. R., Kou, Y. R., 
43cfct/Kuma r , G. K. , mmU'\^mz^\,1( ^G^ y Biol. Signals. 4. 271 

~276, 1995> Cachero, T. G.. Rocher, A., Rigual, R. J.. ii^TSG 

on z a 1 e z, c. m%wvhii^\z:So^-i^mn\iM\zn-r^yy\\Lmt^ibmz:3u^mmiiM^Mm 

(DMM. Am. J. Physiol. Gel 1 Physiol.. 269. C1271 ~C 1 2 7 9. 1 



9 9 5), 
[0 0 7 1 ] 

GNB3-825 T MtLMB^ ^^mT ^^^^^1^ p C02 ^mm.Lx co2mit^mmLrcm'^Mmo) 
mm (^m^mm) /}m'p-r^:iiit}^^tii^nfc. \^tzm-ox. co2 wtt<^ti*p{cj:«3. mz. i^mm 

mx\t. C02 <Dwm^j)^(DWi^^nx\ mm\zi^^^Mm.m^(D^)7.^<DmiK^^\^uz.-to 
\zmm-^^(D\t. ^^p-kd^va'-. h>T-;Ktii^, /^-fp-^/h. myi^mmm.mfjii£x^^. gnb3- 
8 2 5 T%mm&^(omiinz^-DT . z.tiib(Dmmm^^^^-t 'J =s:m'p^ii^^vizmmii^if 

CO 0 7 2] 

9. ^mmm<D^mo 

m^<D^}7.^\Zi^n\zm^--r^. (May. L. G. ^^UGay, C. V., JfeWSfflflSfZ J;Sl?jg^(D± 
>liln's©1ti[0G^>A^SI«l3#, J. Gel 1 Biochem., 64 (i), 161 
~170. 1997, Gordeladze, J. O., Lund. H. W. , Jablonski. G., 
:fectt/Bru land. O. S., M75:'5#m<^aSEi4^Wr§ t h«iHBIiS^{C*5tt^ GiS^ W^^rH® 
M.^(D^m,^ mf^mfk\Zi6n^Gl2<Dm^-(r>mM^ J. Cell Biochem. , 60, 95~106, 

1 9 9 6). 

CO 0 7 3] 

CKDJ^^, GNB 3 - 8 2 5T?*iLiie^(7)^tt<7)+^ UTfelWUtt::, W^&O^J 7.^7 (Drnm^^T. 

10. 7;p^y/N-r-7-^(D^zi. 

TJU^yA-r^-?^a#fc43tt-5Gi5'>n^KwfgMftg;^)(D^{b43J;LKK+5^^^^;U(D^<^ 

e.cDii^f*, Gj3 3 s xy°^^ x^mi^(Dmmx(DSBmmm^^Gi$'>n'^n(Dismtmti<Dmm\zm 

(Okamoto, T., Takeda, S., Murayama, Y., Ogata, E., 4dJ; 
Z>'N i s h i mo t o. I.> T5D-r FMMjlHuig^<D U > Hfe#ttG37 >/1i?M;t; >^^M. 
J. Biol. Chem. , 270, 4205~4208, 1995, Nishimoto, I., Oka 
moto, T., Matsuura. Y., Yakahasi, S., Murayama, Y., is^L^O g 
a t a. E.. mGTPm'^^>/^i7mG0^^t57JWy/\-CT-7ia-( \i^>/'%C7mmmW.'^t^. Na 
ture, 362, 75~79, 1993, Etcheberrigaray. R., I to, E.,Ok 
a. K., Tofel-Grehl, B., Gibson. G. E., :feJ:D^A Ikon. D. L.. Bi^^ 

mm\zw^ti'j'yA^^^)ui^±iz^07)vyj\^-^-mmm^m^-r^. proc. Nati. ac 

ad. Sci. USA, 90, 8209~8213, Yamatsuj i. T., Matsui, T., O 
kamoto. T., Komatsuzaki, K., Zakeda, S., Fukumoto, H., Iw 
atsubo, T., Suzuki, N., Asami— Odaka, A., Ireland, S., Kin 
ane, T. B., Giambarel la, U., 43j;LN'N ishiimoto, I., AP P<DMM^i±7 

)iy/\'i^-mmmmmmzj:-:)xmm^n^G9>/'^i7nii^^nmDNAm>T-it. science, 2 

72, 1349~1352, 1996, Cowburn, R. F..W.iehager, B., Ravid, 
R., *5j;t/W i n b I a d, B., 7-fe5^;i/D U >A7.;^; U >'ll-feM 2 HzyiS'-fiJ?^ [35S] GTPrS 
ilS^ti. 7 JUy/\-( ■^-m<Dm'i^(Dmzi5i^^xm^mifi^^t^7^-r. Neurodegeneratlo 



n. 5. 1 9-2 6, 1 9 9 6). 
[0 0 7 4] 

Vtzifl^X. GNB 3-8 2 5T?=filiife^<7D + -v'J7li. 7 Jlyj\^ -r-mcD^&'J 7.^f)mm-r^o 

mmiz, GNB 3- 8 2 5TniLmiR^<D=¥^')7izmi!b^n^3&,Tizmm(D^^ii7y^a-i^mmm. 
mitmt. 7)vyj\-(-^-m(Dmmzm^--t^. 

S(DM'><hjfiiMAS(7)iijntc<toT^-r-5)o u.mmxm(Dmmziif,m:t.i.^ts-XL.\z\t. 7t-)i^><Di^ 

[0 0 7 5] 

^mx\ m^mm^±f)mm^nx\^^^ 63 Ao^mmim-^o^rzibcDmmi^mi^ eu a*^ gnb m. 825 m 
iz-D\,^xm&Tmiz^D^m^nrz : [o 0 7 6] 
[^11] 

[0 0 7 7] 

m^^m<D^^\tmi^<m:^^xisK) (ti-(-m=8j;2 sam, p=o.oi). mi^mm^-^o^mmzi^i^x 
825T niLm&^<Dm^<Dm'pf)^ i9%^tmi^<mmx$>^o ^<D:^miz:^\^^x. ^oiiis^^tc 
mr^vxi7 UyXitm-.oR) ^mi^^ij^iiivrcm^^)v--:rii(Ditmzisi^xs[W-x^^o 

CC/TT> OR=4.0(95%Cl:0.9-16.9;p=0.04) CC/TT, OR=2.0(95%Cl:l.l-3.5;p=0.01) ttt-oX. |p|^^^#: 
C825 tisLm&l'm.mi. |W|^^-&#:825TMilite^fi#:titieL^C«-&fI4fg. mmm-^i^ 825T Mil 

m^f-&i=^titmvrzm'^iz\t 2 iB(Dmm^±:^mm-r^ ^j7.^^^$>^o m-izmm-^w 825t MiLm& 
nmzm-r^^jx^\t. jisimm-^i^825TMm&^i&i^Litm^rc^^m2i^x$>^o 
i2mxmmmM<D^m ^ski±. A^mmf^^Lxi^t)^^^ thelip ^>ho-aj i^mizmLxm 
m(D^^i:m^<D^^(Dmy7izm±uM:m^^\^i^z.fo i^mMskK mm^m. i^mmm ^^m^^i 
^ 825T MALm&nmz\i, M (mm s? mmm(Diiim.&^i^\tiiimm<D»mf)^ 25oog <k<o'pfji^^ 
"f-mz-D^^^xit i4 3Rt)W-t±T#Si$nfc<.^) (Dm^^ic:^^^^^ z. ii^mi^xiiio , Jn^xiinbo^it 

[0 0 7 8] 

x\>^^nm,(D^}x{7^m±-^-^^f)^. mz^mM]^\zm\^xwimtts.^. ^wcx. iss K(DisM^m^zi)^ 

■f)^'oX\^^f^\'^ti:^t 191 AO«Sg4'^{3/i^;5^oTl'>'5^tt{;i^l^TMf=J-Lfc. dd-CJS, GNB3Mt3*3tt 
^mB.=F^mt. F^^O NO v>iS'-if (eNOS) K-r^ite^<7) Glu298Asp ^M#:HraTS 

iie^^^^tC^l^T^WLfe (Yoshimura fill, rF«q;^a)^{b^^->>^— tfitfi^ f'^ftS 5 >^-|Z>X 
Glu298Asp^S#:HB:*AlC*3tt^S*^iS^lc:MilLTliS.J Hum Genet. 1998^ 6 103(1):65- 
9)p 
[0 0 7 9] 

GNB3(TC l^(iTTilfe^Sl) 825T ^^M{E^;{>^'|Wlll#{C#ffi-r -5 Z. tT\eNOS {^*5tt^ 298ASP 
^^Mi*<7)|5jM-&f*:0??^«^j!g>t"«CD'J7.^^ 10fgiJ^±<h-r€), GNB3 (TC </^« TT jfig-T^) 
•^J® 825T >c^S:iifg-T7)^'|W|llt fC#?S-r ^ C iiX\ eNOS HiJ^tS 298ASP ^^Mf*;»MMg^f*;(D#iS ti. 



m.G^'^^r^Tmt. mmmizi&wmxm^r^'jx^^mm-t^^^Eo^^iz-Di^xmmLtzo {Siiam 
mi^Mit. ±{^m^^x^^Lrzm^(Dm^mxmis.(Dh(Dtm^i'rco gbbs miz-Di^xomin^mo) 
^^^m 1 m^mtm 2-4 m^mt<Dmxttmr^h. mmm-^i^ C825 i^iiim&^tBw^ttmi^rcm'^ 

(Dmrnm-^i^ 825T %iiLm.&f-m.mt. iSttSMMcDU e iSlzmtml^X^^^ (95%CI=1.3-28.6; p< 

0.05 ) (mim^mnm 2-4 m^m). ^lx. mm^i$ 825t MiijttOTS#;<^'jx^ti 2.4 fgist^ 

(95%CI=0.7-7.9). 
Gbeta3 825T MiLMiRT hm^mi^M. [0 0 8 0] 

[^12] 

[0 0 8 1] 

-enfife GNB3 m\z^^^x<DmG^m^m(DWz. i!S.n^mx<Dmm^^zs^niH(D0ii(.&mm\zm\^x 825t 
15. mmm^ :^mm<D'ho-'^(o^m\t. GiiB3-825TM^Lm&^<Dmmm&^. mt>mB^m<D^m\z 

[0 0 8 2] 

^<(Dm (-li-sji^ey. ^^mm^^m) \i. g ^>/'^^miz^^i.xi^^^mi^^m^i.x^(DmM^m 

GNB3 m\z-Di.^x<Dm&^m^m\t, m&i^m^mmLfcm^&]m9m(D^mizmvxi^^z.tf}mm^ 
nxi/i-g). :inmzjt^)u^y. ^m^^rn mminM^m^^ti) izmt^^ y\i^-x(Dm^^$>^^^\t g 

^ h(D GbetaS *3i:r/Gbeta3s ^A/Tl^^7i^75^-g) G ^ >/1^KS'l4HM#:$fi&'l4{b-r 

lC:fet:j-'5 Argyl6Gly ^M<*:*ctZ^ Gln27Glu ^Si^W'^ttl^lsIBtfCfT^ COtCM ^tlSo ^nSfe, 
GNB3-825T ?*35:jte^(D#ffi«> ^3Site>&^^MSn/cC: i<&^LT*5»9 (ma^e<J^S^^«#^^a^ 

'L^mmm'^. 'LM^'B. ^mi^mf&Rm. mmmm^±mizi5iir^m^^\'^\tTt-)u=i:>(D^^iz^i^^x. 

15.1 X'J7>D7j?X5^> ;iOg|]^tC*3liT, GNB3-825T MiLm^^(D^&tsSB.m±^iZJLfJ XOT^JL^ 

(Dmm<Dit\^i±t^{z. z<Df^mmmzi^^MM&9^±<D^m^hmrcpjm\zr^o 

15.2 ±ah=i>^mi$-^(Di^m<^m ^rcz(Dmmizii^^x. mmm^i^M^i^^zs^mizmr^i^m 

Co 0 8 3] 

:zrntUT(Dmmizj^-Dxum^Mo yjiy 7 2 7 yi^m^^m (bht933) 
izmmLrctz^mt!kmf}mmLrc. ncD^jj^^i. sk's<D:irLih(D^'^=s:m^mmmtiz^-ox^m(i^ 
izmm^nrz. ms iz^r<i:oiz. gnb3-825t MiLm&^<Di§.mz^n^m.^Mm(Dmm(D^mj:m'p 
miX'LMmm (chd) (Dmmjzmmji<mm^tirz, :itntGNB3-825TMiLmini^^<DiBmzis^^ 



■ttfzZ.t^ii^^XiD^rz^'^ (TC/CC=92.9±4.1ml(n=30); CC=74.7±4.0ml(n=19);p<0.01 )c 'K— ^'-T K 

^:^u >^^i^mmya/-^y-)m^M[^iz^^Lrzm. 'L^mmmimmm'^ C825 ia#:-c«¥i^ 3mi 
(Di^-^xm^pi^fcf)^. :irnzR[^xmmm^^j;:Mmm'^(D 828t >c*Me™^^T« i2mi (d^-^x 
xm^pLfz (p<o.o5), 825T MsLM&'f-is.i^xhisic {z^m^'L^tQiiim<Dm'>mm ^ntz. 
vt^x. cBm C825T ikm^miir ^ cLx\ ^-^~7 \^i^i-'j>^mf^mmm(Dmm-^m^&;}i^ 
m^^mx^^o ^n\t^mvrczrnA y -)m(Dj;iou$m^i?ii'<-^mmm(D^u:ib-t±x<D^'-^ 
-7 F^:^'j >^mmz^mm-t^(Dx\ m^^(D^-^ i 2 <D^^i^mmm\z'bmmm^ 

15.4 yD;^3!'^^^>':^>Ei mi&mm^±f)^^^-r^m'^. ■fax^^^>i^>Ki^mmmzm^-r^ 
Bmm^m(Drzi!brdi-fxfji<-&mm<Df^m(Dmiihiiu^-^mi^^^$>^o ■:fu7.^^=yy=yy ei 
yy'-jmi^^ ^-a^mit^t^-^. ^vx^n\z^\^f^< caMP (Dmm\tp]musssLmmmm^mif>. 
^i.x^tnz^-oxW}mii(Dskmmf}m:kv't<D^^mMMm^s-r^o ^(Df^(Dm^&(Dmm\:s.. ^s^>h 

vXt^A UdTO-S) lCc):oT^»e<J(C^Tili:3{»^T'#'g)o 4 :feJ;D^ 5 nm\Z-\r^umf&:f] 

(cffl^L, 7.n7<A\t.^-^^X^^h^X(bn^. 
[0 0 8 4] 

It^Mtg^^cD:^^ 87 Ate, 10 T-r i^n^'7i.(^yn7.^i'*7>>^> El ^n^■L^mxzl7 ^-^mit 
L/io ^CD^^. aeM5>^tttAT(73iiDT*-ofc, +^7^^)!)® : TT=3. TC=15. CC=16 (GNB3825T 
^^M-fg^W^^ ; 30.9%) , ^+^/j:^e^?)l^ttfi!>*e-a:-r : TC=3> TC=16. CC=34 (GNB3 825T 

iLm^=j-(Dmm. 20.8%). mmiz-fax^^'^>i^> ei ^i^^ym<Dmi^m^ C825 %jiLm&^mi^ 
(c. H ■yy^mm^mxm^\^rcW]mskmmm±\zm'>^mibibnrco 

[0 0 8 5] 

C825 tiiimini^&i^ izM L A e> . 

le.GbetaS S*£:«1$IJ#)M GbetaSs il^^^M#:S:g§«-r^^p°pOKjitT^^o 

[0 0 8 6] • 

^■Dxmmr^i\:^mm^'^^r^::ii^^'^mx$>^o :inib<^n=s:wimr^<D\z\tmmi^7.y'j^^^'^^^ 

X$>^o :ZMnv(D\Z\t. Gbeta3s h*5fi^^(.i« S£9 -i hmm\zm-}^mU^ 

Galpha Gbeta <»:®ffl*^t>-a:, h ^ 7x^:7 -> g >{Cjib7t-?-CDftfiOiSffllia, *-&<^i«^<is£ 

i^XT-AtCiDJt-S G-^>/1^K-^^§§#:«#l5ETfe-5lUS#^5E«SLTfflML/i Galpha ii^ZS 
GhetaSs -^y'rir-y h(Dmm<D^WMLXl^^. Ctl^. i>7,7^A^^ffl LT. Galpha 

^•yhtc^^-rs GTP ^iS^$s«^c■:^^^T(Z)^t:^«oM7ii^^f^T■#, iintCctoTSt^fcij 

m-4^mz^m(Dm^^um-r^tci!b<D mmmm:hmmi^7.7-j^i tLxi^mr^z.iz'hx^^o 

[0 0 8 7] 

GhetaSs-S ^>Ai7mO)m2m'^^mi^ (Gbeta3s-2) GNB3 MiR^CD^Aii^m^iZ^-oX . Gbeta3s-2 



tmitl^ t KMMHfi^{'43tt-g> Gbeta3s +i-^=L=. y h (D'Sf\<Dm^mmi^Am^^ tlfZo 
ZMnorMZ. GNB3 C825 ICMLTlHjMi^^*^ (CCm&M) $>^i^Ht C825T ^m^izm 

J*;5^b, mRNA ^Mfig^S-etttBUrCo GbetaS (CMLTZI- KT^ cDNA Ji, a-&P^]l^S*£;tC <fc 
[0 0 8 8] 

-fe >7. : 5'-gcc gtc aga ctt tea ctg gc-3' 7 >5^-tl >7. : 5'-tgt tea ctg cct tec aet tec - 3' Zitl^oy'^^ 

m^^(Dji^ h>ii iz^^r^^o\zmnLrzo 

[0 0 8 9] 

Ltz PGR ^mt. 5 min; 94X: - 1 min.. 60t: - 45 sec, 72X: • 7 min.T'^tJ^. 
PCR^fife#>«, 0.5XTBE + 0.1 5 ^ P >/ml ^'fbX5^>?'^A«f<7) 2.5%7;*/n-Xy;U*T5)-^L^LxT^ 
H^<7)TT-m:t{kLfc, +)--r7:v— ;^3 — tLTHpBR322DNA/AluI ^MfflL;^, 
[0 0 9 0] 

mi3-Vm^f}^iZtii^^'0\Z. cDNA<7)>J?>'>'3>825±^'T*f^JleT^£^^T^i'5 (M^#:*'g>^^« 

mf^mpcR^fUzmt. Ghetsi3m^^<Dmiy^^m'^m^i^^ixmT^^(D-c$>^zti)mmvrzo z.n<D 

f^S^PftP*^3 f;i:^t" oJWHfflC:Levine-?-CDft!l(Levine, M.A., Smallwood, P.M.,Moen, P.T.Jr., Helman, L.J.. 
^cfctXAhn, T.G. TBeta 3 it^nn^y h (D^=f-^ a — -y . G -^^=L-y hd^ij 
^y°^ KcDHHOD^IiJ Proc. Natl. Acad. Sci.U.S.A. 87(6), 2329-2333(1990)) \Zii':>Xt^T&^ntz^O 
\Z. cDNA (D^^;^j;v-^>X;0^'^$nTli-5o :1CIT«, ^#{'ct-:>T*?J!]{C^g^$nfc^>/\'U 
^i*l#LTt.i^<D-e, IBM^'H> ATG «^v'-<y>X<D5j^v>'3 >6 tCgiJO^XenT^i^o 
[0 0 9 1] 

&.m\z%^mvtz. s25T:ntLm^^(Dm.w^<Dmii.^im^'^'^'^\:'rzy^^u^^ h 504-626 (feL*):>-> 

n^) >^/75^' ATG H>TRI$^$nfe7:j:b« 498-620 (C^aT^) (Dite^X^tCOl/^TlBizti tTl^ 

-5. PftJlffSTti, C1<D:5>»H rCbetaSs f'fc(t-5iie^^^J <i:P#ffnTV^S (Siffert, W., Rosskopf, D., 
Siffert, G., Busch, S.. S., Moritz, A., Erbel, R., Sharma, A.M., Ritz,E., Wichmann, H.E., Jakobs, K.H., 
io^ZS Horsthemke, B. Tt h G ^>n{7n^~^ 3 •tt:/aL-.> h^S^*:Oi«ifaJEE3^<t(DH]^J Nat., 
Genet. 18(l):45-48, 1998), C ClT'SSI2aiLTli'5jte^^^«> ite^^O^X^ V > 10 T'^C, J^^ltufC 
laaiLfc C825T #?^#:<&-^^T43 0. -^LT 129 p?i^^^5^H-l?^fiK$nS. c:n«^>/1^S®{3*3 
Jt-5 43 07 5yl?«^tC+B^-r'5 (PftJS»3T«, Gbeta3s-2 f^iStt-Sjie^^^J <hP?(^nTt^-5). 

^-y>M^<i:0 7k-A««#^nTi/^s. TkB.i-!K^<ojEmum.m\-i.. Em^zy-^>7.(DrzsbBMm 

izm^T^CiiifV^f^l^. ^i7\y:t9- K 708-836 $>^l^t^^ l'^^ K 712-840 «I^^T'^-g>o fcLfe 
F>:*t 1 -e@^$nTti-l>7^c?>ff. 5?^ 1/^5^ K 702-830 706-834 iai^^^$n-g>, :i<Dit 

<E^^^<7)IE5S;^j:M^*DSCl<hfi, trUl^^cDNA <!:75 y ^->-^>X Gbeta3s-2 fcM LTfiSTtt;:!: 
t^o PM®ffi3TiS, Mf'^ff^i*5}?v->3 > C825T*5J;U^C1423T tCC)l^T^KUT^^-g), Levine fditCt^o 
Tft^i)D<D^>/N''J >^'$figfflL/i(7)T\ 3 iZ^I,i^ C825T ^mm^^f^ '> 3 > 831 (C. ^LT 

C1234T#M#:«7}?>; ->3 > 1249 tC^$nT^^-5, Caucasians (DStS l-3%T-5fe L;:/tfrLx T657A 

^rj:^mifm^X'^M.^nrz. 

[0 0 9 2] 



Gbeta3s-2 WffUl^cDNA iy-'^>X\t. 7^ y^->-^>7«<h-^tf3PMM» 4 iZTjkr, 

m 

7tClP.{mL/i2^rBlliiE^ff^fi5c-r-5)C:i:/)^'^e>nTI/^-g> (Sondek,J., Bohm,A., Lambright, D.C., Hamn, 
H.E. io^ZS Sigler, P.B. ^2.1 M^^t343^t^ G ^ y^^^ M^-'^' >^—Mi^<D^^B^Bi Nature 
379:369-374, 1996), Gbeta3s-2 T-^-f^iie^^^lcS-d^ . 7 ^(Dm^M<DRio'0 iZ 6 ^(D\b\UM^ 

Gbeta3-s tC ^fl^ L fcff L l ^ - ^ ;5^'?gfijc $ tl S C 1 7i^'^ jfJl T ^ ^ » ^ tl ^ El 14 0^6<J 
^-To mmiZ Gbeta3-s fCiJl^Xit^HfjtC^M^tl/iitfe^^^tCOl^Tfc^L-r^-g), 
[0 0 9 3] 

mtmC<. :i(Dm^(DrcebiZ Sf9 ^ >-\l^ h mmi^X 5^ a L (Siffert, W., Rosskopf, D., Siffert, 
G., Busch, S., S., Moritz, A., Erbel, R., Sharma, A.M., Ritz,E., Wichmann. H.E., Jakobs, K.H., i^^Zf 
Horsthemke, B. Tt h G ^ y/^^n^ — ^ 3 -^Zf^—y h^i^i^(DMskm^ii<DmMi Nat., 
Genet. 18(l):45-48, 1998). SiflSJi Galphai2,Ggammal2 *3J;C>'m2-A7.;^J 'J >7-il^)i^i^ U 'J >^m{^X' 
fct^T^ALx^. m®^mUm9^iZM-r^ aSS-GTPgammaS 0)^"^*^^ tlJ\^/-^n—)lX'(DmWL (lOO 5 
i7n>M) (Om^mit^ntz, JIClfC:feliT, 35S-GTPgammaS (Dit*3t©SJ0ji^«> G^WI^MT 

UG^ yz-^CfMoy^^itfimm^nrzfcifX'&^c GbetaS ^-Sl^li Gbeta3s T^^'^A^tlfcl^ti. G iS' > 
/N°^7M(Dfgtt<b«0je.7!)^{C^Sofc. Gbeta3s <;5;^7it Gbeta3 J: K)^mX'$>-o tz. if L ^^i^'&Stt^: 
Gbeta3s-2 ;?)^\ K >;^);U/tzi o Dfc G ^ >A°^Hf£tt{l:®S*^?S(/^?t{bf^ffl c 

t«£oT, :7°a^^M«— :375^'i>^^LTt.^^{Cfc7i^;0^*3b-r. Gbeta3s-2 liM65tCf§14-e$> 0 ^ LT G iS' 

yz-^^m^^it^ntzmmt^tm^^^-r^^tM^simiz^^nx^^^. ^en^. &.m(DmM.x\t. * 

Clt^USBJL-fCo ((Siffert, W., Rosskopf, D., Siffert, G., Busch, S., S., Moritz, A., Erbel, R., Sharma, 
A.M., Ritz,E., Wichmann, H.E., Jakobs, K.H., ^XZS Horsthemke, B. ^\lh G^ >/^^S^— ^ 3 1t 

y=L-y h^Mi^<DMllS.J±^hO)mMi Nat., Genet. 18(l):46-48, 1998 ) <, Pietruck, R, Moritz, A., 
Montemurro, M., Sell, A., Busch, S., Rosskopf, D., Virchow, S., Eche, H., Brockmeyer, N., Jakobs, K.H., 

^LT stififer. w., m^&oAskmmiz^hi^^x G ^ >/-^i7niz^-Dxmumz^sf>ibtirz-\zi)u^—mn. 

Galphal2, Galphal3,Gsl Gs2 \iMitl^U^^oi Circ. Res. 79:974-983,1996. Siffert, Rosskopf, D., 

Moritz, A., Wielanddd, T., Kaldenberg-Stasch, S., Kettler, Hartung, K., Bechmann, S., ^ J; Jakobs, 

m:$^mmibLj£m^m-r^mmf)^'b<Dmmt^tirz u >/mmmizioif^^it^nrz g ^ >/^i7m<Dmn. 

iti J. Clin. Invest. 96:759-766, 1995. Wirchow, S.. Ansorge, N., Ruebbeb, H., Wiffert, G..*5cfct^ Siffert, 
W., ^G ^>/^^m^—^ 3 -^Zf^L-y h 825T-M^LM^'T'^m^X'\^^^mi^f}^'b<Dmt^tirz fMLP- 
^»€'fLtt't'tt^SlJ FEES Lett, 436(2): 155-158, 1998). 
[0 0 9 4] 

mmE.'7^1^i$iG ^yz-^^n*^. 7 :<»- 7. ^ s^ U tf Cbeta (Dmu^^ 'jyyf—l^^mm.X^^^^l^0Z.h 

\t-^miz^^nxi^^^ztx&^. :L(Dmm\t. ^jymm^^wir^o m^^ty^xyry^-ayh 

— ;u-4,5-t*x:7;tX7x— ril 2 ^•y-t>>^-\'— j ^f-(D^yy\ ;U-1.4.5 hUy:t7>^x— h 

(IP3) t i,2-->'7^ ij;i/^*u-tD-;u (DAG) ^t^mv. IP3 itti juz^y ^ >=&mm^mpnA^^ 
ntti^ii:^ —ys DAG yz'^^n=^i—iz c (Dm<D^ y 7i--A^iimt-r^o ^nm. yyty^y^^) 

/^—\f.C(Dmkit\tmm'^mt.(Dm'^r^7.y-yZ^X&^. Gbeta3s-2 ^^i^^~-^-11y^^y'^-y h 



f)^. :7;i-;^:7:t U/'^-- fe* Cbeta3 (PLCbeta3) ^m^ifV^ ^f)^i£oA^^m^l'tCo dtl^llfTf -g><7)tC, 
COS-l mm'^T.y'A^mmLrZo ^nt>(D^flatClJPLCbeta. Ggammal2 43ctZ>WcC-S Gbeta -y-^:!^ 

mm (IP) <7)^fi!c^#.TO;^s^^fflLT^mbfc, :gfefig$n;tipoa;^^'PLC(7)fS'f4fb(7)R^€^s-ro 

^ 16 .T^Kt"J;e»{3, GbetaS, Gbeta3s. 4od:r/ Gbeta3s-2 ^-^ty^— ^*'>Vz:ftf*:tJ PLCbetaB 
^m\Z. Ghet3i^^Xm<DFhCheta3<DiSm[:^)tm<Drzii>lZ7jkLX$)^o 

[0 0 9 5] 

;inb<7)^W«, Gbeta3s-2 7 x ^' iJ'- ->7.^ AcD^iMf'^ffl *® >1 iT&^'-C^ -5 ^ <!: 

[0 0 9 6] 

mzihm(D^mx\:x. %M,Ltzm'^mmf^<Dmm(Dm.m\Hizi5\,^x. mm^&^^^^\t-mmzmm$>^i^ 
$>^\^^tW]!^<Dmm$>^i^^\imm'^\zmmmm-r^z.tf)^x^^o 

mmm 3 iz^T cDNA (Dmwtzy-^ >7,(D^(Dm(Dmm\t. iKWi.zy-'^>7.^tii(Drctb\zm&^yo-y 

[0 0 9 7] 

mm3b^^^\tmmzmx-r^z.^:/}^x^^o 
(Ds&oxmxf^cLhx^^o 

[0098] [^13] , [0099] [^14] , [0100] [Sl5] , [0101] [^16] , [010 
2] [^1 7] , [0 1 0 3] [^1 8] , [0 1 0 4] [^1 9] , [0 1 0 5] [^2 0] , immi 
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